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MATH FORMULAS

A. WEIGHTS AND MEASURES

Dry Measure

2 cups = 1 pint (pt)

2 pints = 1 quart (qt)

4 quarts = 1 gallon (gal)

8 quarts = 1 peck (pk)

4 pecks = 1 bushel (bu)

Liquid Measure

3 teaspoons (tsp) = 1 tablespoon (tbsp)

16 tablespoons = 1 cup

2 cups = 1 pint

16 fluid ounces (oz) = 1 pint

2 pints = 1 quart

4 quarts = 1 gallon

31.5 gallons = 1 barrel (bbl)

231 cubic inches = 1 gallon

7.48 gallons = 1 cubic foot (cu ft)

Weight

16 ounces = 1 pound (lb)

2,000 pounds = 1 short ton (T)

2,240 pounds = 1 long ton

Distance

12 inches = 1 foot (ft)

3 feet = 1 yard (yd)

5 1/2 yards = 1 rod (rd)

16 1/2 feet = 1 rod

1,760 yards = 1 statute mile (mi)

5,280 feet = 1 statute mile

Area

144 square inches = 1 square foot (sq ft)

9 square feet = 1 square yard (sq yd)

30 1/4 square yards = 1 square rod

160 square rods = 1 acre (A)

640 acres = 1 square mile (sq mi)

Volume

1,728 cubic inches = 1 cubic foot (cu ft)

27 cubic feet = 1 cubic yard (cu yd)

Counting Units

12 units = 1 dozen (doz)

12 dozens = 1 gross

144 units = 1 gross

24 sheets = 1 quire

480 sheets = 1 ream

Equivalents

1 cubic foot of water weighs
(approx) = 1,000 ounces

62.5 pounds

1 gallon of water weighs 8 1/3 pounds (approx)

1 cubic foot = 7.48 gallons

1 inch = 2.54 centimeters

1 foot = 39.48 centimeters

1 meter = 39.37 inches

1 liter = 1.05668 quarts (liquid) = 0.90808 quart
(dry)

1 nautical mile = 6,080 feet (approx)

1 fathom = 6 feet

1 shot of chain = 15 fathoms
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B. MATHEMATICAL SYMBOLS

Symbol

+

—

±

x

( )

[ ]

{ }
—

%

÷

. .. .

=

+

<

~

>

~

Name or Meaning

Addition or positive value

Subtraction or negative value

Positive or negative value

Multiplication dot (Centered; not to
be mistaken for decimal point.)

Multiplication symbol

Parentheses

Brackets
Grouping

Braces Symbols

Vinculum
(overscore)

Percent

Division symbol

Ratio symbol

Proportion symbol

Equality symbol

“Not equal” symbol

Less than

Less than or equal to

Greater than

Greater than or equal to

Symbol Name or Meaning

v- Square root symbol

~ Square root symbol with vinculum.
Vinculum is made long enough to
cover all factors of the number whose
square root is to be taken.

n Pi. The ratio of the circumference of
any circle to its diameter. Approx-
imate numerical value is 22/7 or 3.14

C. GEOMETRIC FORMULAS

(Area, Perimeter, Volume, Surface Area)

In the geometric formulas listed in this
appendix, the following letter designations are
used except as noted otherwise:

a, b, c, d, and e denote lengths of sides

h denotes perpendicular height

s denotes slant height

A denotes area (plane figures):

C denotes circumference

D denotes diameter

L denotes lateral area (lateral area)

P denotes perimeter

R denotes radius

S denotes surface area (solid figures)

V denotes volume
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INCHES REDUCED TO DECIMALS
(FOOT)

INCHES

1/2

1

1 1/2

2

2 1/2

3

3 1/2

4

4 1/2

5

5 1/2

6

6 1/2

7

7 1/2

8

8 1/2

9

9 1/2

10

10 1/2

DECIMALS

0.041

0.083

0.125

0.167

0.209

0.250

0.292

0.333

0.375

0.417

0.458

0.500

0.542

0.583

0.625

0.667

0.708

0.750

0.792

0.833

0.875

INCHES DECIMAL

11 0.917

11 1/2 0.958

12 1.00

COMMON FRACTIONS STATED
AS DECIMALS

FRACTION DECIMAL

1/16 0.0625

1/8 0.125

3/16 0.1875

1/4 0.250

5/16 0.3125

3/8 0.375

7/16 0.4375

1/2 0.500

9/16 0.5625

5/8 0.625

11/16 0.6875

3/4 0.750

13/16 0.8125

7/8 0.875

15/16 0.9375

16/16 1.00
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INDEX

A

Air detachment, CESE and material preparation, 2-4,
2-6

Air detachment, CESE requirements, 2-3

Air detachment, crew assignments, 2-1

Air detachment equipment supervisor responsibilities,
2-1

collateral equipage, 2-14

crew assignments, 2-1

equipment platoon administration readiness, 2-1
to 2-2

equipment platoon operations, 2-15 to 2-16

operator assignments, 2-3 to 2-4

site arrival, 2-14 to 2-15

site selection, 2-14

Air detachment, mount-out/retrograde, 2-16 to 2-18

Air detachment, palletized cargo, 2-11 to 2-14

Air detachment, projects, 2-16

Air detachment, table of allowance, 2-2 to 2-3

Air detachment, vehicle shoring, 2-9 to 2-10

Air detachment, weighing and marking, 2-4 to 2-9

Apron feeder, 6-2

Asphalt batch plant, 8-12 to 8-15

asphalt introduction, 8-14

discharge gate, 8-15

plant automation, 8-15

pugmill mixing, 8-14

Asphalt, bituminous surfacing materials, 8-18

Asphalt, compacted weight and volume, 8-32

Asphalt, continuous-flow plant, 8-15 to 8-16

mixing time, 8-16

pugmill mixer, 8-15

Asphalt, drum-mix plant, 8-16 to 8-18

aggregate storage and feed, 8-16 to 8-17

asphalt metering, 8-17

burner operation, 8-18

drum-mix operation, 8-17 to 8-18

surge silo, 8-18

Asphalt, estimation of materials, 8-27

compute bituminous material, 8-31 to 8-33

estimates for asphalt plants, 8-33

prime coat, 8-27 to 8-28

surface treatment, 8-30 to 8-31

tack coat, 8-28 to 8-29

tons per hour, 8-33

Asphalt, field identification of bituminous materials,
8-23 to 8-24

field penetration test, 8-26

heat-odor test, 8-26

pour test, 8-25

smear test, 8-26

solubility test, 8-24

stone-coating test, 8-26 to 8-27

Asphalt plant operations, 8-2

aggregate cold-feed system, 8-2 to 8-5

asphalt heating and circulation, 8-10

dryer, 8-5 to 8-6

dust collector, 8-6 to 8-8

hot bin sampling, 8-9 to 8-10

hot bins, 8-9

hot screens, 8-8 to 8-9

mineral filler, 8-10 to 8-12

temperature of mixture, 8-10

Asphalt plant safety, 8-34

Asphalt plant supervisor responsibilities, 8-1 to 8-2

Asphalt temperature ranges, 8-11
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Asphalt, types and grades, 8-18

asphalt cements, 8-18 to 8-20

asphalt cutbacks, grades, and uses, 8-20 to 8-21

asphalt emulsions, uses, 8-21 to 8-22

tars, uses, 8-22 to 8-23

B

Battalion Equipment Evaluation Program (BEEP),
1-30 to 1-37

Blasting operations, 5-16

C

Compaction qualities of soil, 5-7 to 5-8

compactive effort, 5-8

material gradation, 5-7

moisture content, 5-7

Computations of asphalt materials, 8-27

bituminous materials, 8-31 to 8-33

prime coat, 8-27 to 8-28

surface treatment, 8-30 to 8-31

tack coat, 8-28 to 8-29

tons per hour, 8-33

Computations of concrete volume, 7-3 to 7-4

Computations of crane test weights, 3-13 to 3-16

Computations of earthwork, 4-4 to 4-11

Computations of equipment, 4-11

Concrete

batching, 7-4

computing volume of, 7-3 to 7-4

mixer cleaning, 7-5

mixing, 7-4

mobile mixer plant, 7-7

overmixing, 7-4 to 7-5

plant safety, 7-8

remixing, 7-5

slump test, 7-7 to 7-8

Concrete-Continued

transit mixer safety, 7-8

water, 7-3

Concrete additives, 7-3

air-entraining, 7-3

retarders, 7-3

Concrete aggregates, 7-2 to 7-3

handling and storage of aggregates, 7-2

Concrete batch plant supervisor responsibilities, 7-1

Construction Automotive Special Equipment/Man-
agement Information System (CASE/MIS),
1 -3

equipment code (EC), 1-3

Tab A, 1-3

Conveyers, 6-10 to 6-11

incline, 6-11

loading, 6-11

speed, 6-11

Crane crew supervisor responsibilities, 3-1

crane, BEEP, 3-2, 3-7

crane crew, 3-1

crane license program, 3-2

qualifications, 3-1

Crane license program, 3-2

Crane operator’s daily inspection, 3-7

hook block inspection, 3-9 to 3-10

sheave inspection, 3-10

wire rope end connections, 3-8 to 3-9

wire rope inspection, 3-7 to 3-8

Crane safety, 3-20

load capacity, 3-20 to 3-21

mishap reporting, 3-21

safe lifting, 3-21

stability, 3-20

training, 3-21
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Crane, test procedures, 3-13

extension of certification, 3-20

frequency of test, 3-20

load test, 3-17 to 3-19

load test certification, 3-19 to 3-20

no-load test, 3-16 to 3-17

test weights, 3-13 to 3-16

Crusher primary unit, 6-1 to 6-4

Crusher supervisor responsibilities, 6-1

D

Dual roll crusher, 6-4 to 6-8

E

Earthwork computations, 4-4

cross sections, 4-7 to 4-11

road nomenclature, 4-7

slope ratio, 4-7

volume changes, 4-4 to 4-5

Equipment estimates, 4-11

Equipment maintenance, Equipment Repair Order
(ERO), 1-25 to 1-29

Equipment maintenance levels, 1-23

depot maintenance, 1-23

intermediate maintenance, 1-23

organization maintenance, 1-23

Equipment maintenance live storage program, 1-25,
1-30

Equipment maintenance program, 1-18

maintenance inspector, 1-18

maintenance supervisor, 1-18

preventive maintenance (PM)/cost control
clerk(s), 1-18 to 1-22

storage of petroleum products, 1-30

technical librarian, 1-23

Equipment maintenance, repair parts, 1-25

COSALS, 1-25

repair parts common, NAVSUPMOD 97, 1-25

repair parts peculiar, NAVSUPMOD 98, 1-25

Equipment maintenance scheduling, 1-23 to 1-25

type a (01) inspection, 1-23

type b (02) inspection, 1-23

type c (03) inspection, 1-23 to 1-25

Equipment management instructions, 1-1 to 1-2

Equipment Management Manual, NAVFAC
P-404, 1-1

Management of Transportation Equipment,
NAVFAC P-300, 1-1

Naval Construction Force Manual, NAVFAC
P-315, 1-2

NMCB Equipment Management Instruction,
COMSECOND/COMTHIRDNCB INST
11200.1, 1-2

H

Hydrocone crusher, 6-4 to 6-8

J

Jaw crusher, 6-1 to 6-4

L

License program, 1-35, 1-37

automotive test, 1-44

construction equipment operator license,
NAVFAC 11260/2, 1-45 to 1-47

construction equipment test, 1-44

course of instruction, 1-48

license application forms, 1-38 to 1-43

license cancellation, 1-47

license examiner, 1-37

license files, 1-47

license forms, 1-44 to 1-45

license, lost or mutilated, 1-47

license renewal, 1-47
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License program—Continued

license suspension and revocation, 1-47

license test, 1-44

license upgrading, 1-47

material-handling equipment test, 1-44

mishap investigation, 1-48

performance qualification test, 1-44

personnel office, 1-47 to 1-48

physical fitness inquiry form, 1-38, 1-44

roadmaster, 1-48

training license, 1-48

training program, 1-48

M

Maintaining quarry equipment, 6-16

P

Pit operations, 5-11 to 5-13

Pit or quarry site preparation, 5-8 to 5-11

chute loading ramps, 5-10

clearing the site, 5-9

drainage, 5-9

operations plan, 5-9

overburden, 5-9

roads, 5-9

Pits and quarries, 5-1

compaction qualities of soil, 5-7 to 5-8

MOH's scale of hardness, 5-3

pits, 5-1

quarries, 5-1

sieve analysis, 5-5 to 5-7

site selection, 5-1

soil formation, 5-1 to 5-3

soil quality, 5-3 to 5-4

types of quarry material, 5-4 to 5-5

Portland cement, 7-1 to 7-2

storage of cement, 7-1

types of cement, 7-1

Project supervisor responsibilities, 4-1

concepts of construction, 4-2 to 4-3

deployment planning, 4-3 to 4-4

NMCB organization, 4-1

prime contractor/lead company organization, 4-2

project manager/resource manager organization,
4-2

self-sufficient unit organization, 4-3

Q

Quarry equipment, 5-15

maintenance, 5-16

wearfacing, 5-15 to 5-17

Quarry operations, 5-13

quarry development, 5-13 to 5-15

quarry terminology, 5-13

Quarry supervisor responsibilities, 5-1

R

Rock crusher, 6-1

blocking, 6-3

bridging, 6-3

choking, 6-3

closed circuit crushing system, 6-8

dual roll crusher, 6-4 to 6-8

heavy-duty apron type of feeder, 6-2

hydrocone crusher, 6-4 to 6-8

packing, 6-3

primary unit, 6-1 to 6-4

secondary unit, 6-4 to 6-8

Rock crusher plant layout, 6-13 to 6-15

plant erection, 6-15 to 6-16
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Rock crusher, screens, 6-8 to 6-9

capacity, 6-9

feeding material to screen, 6-9

screen selection, 6-9 to 6-10

variable factors, 6-9

Rock crusher, secondary unit, 6-4 to 6-8

Rock crusher, wash plant, 6-11 to 6-12

Rotary well drilling, 9-4 to 9-9

kelly-drive drilling, 9-9 to 9-10

top-head drive drilling, 9-10 to 9-13

S

Safety

asphalt plant, 8-34

concrete plant, 7-8

concrete transit mixer, 7-8

cranes, 3-20 to 3-21

well drilling, 9-16 to 9-17

wire rope, 3-23 to 3-26,3-32 to 3-33

Sieve analysis, 5-5 to 5-7

Slings, wire rope sling and rigging hardware, 3-21 to
3-22

bridle hitch, 3-23

eye splice, 3-26 to 3-28

single-vertical hitch, 3-22 to 3-23

sling, 3-22

sling angle, 3-23

sling inspection, 3-30 to 3-32

sling, proof testing, 3-28 to 3-30

sling and rigging gear kits, 3-30

sling, records, 3-30

sling, safe working loads, 3-23 to 3-26

sling, storage, 3-30

sling, wire rope lubrication, 3-32

sling, wire rope maintenance, 3-32

sling, wire rope safe operating procedures, 3-32
to 3-33

Supervisor responsibilities

asphalt plant, 8-1 to 8-2

concrete batch plant, 7-1

crusher, 6-1

projects, 4-1

quarry, 5-1

transportation, 1-1

well drilling, 9-1

T

Transportation supervisor responsibilities, 1-1

attachment custodian, 1-16

bus service, 1-18

category of assignments, 1-9 to 1-10

CESE assignments, 1-9

Collateral Custodian Record Card, COM-
SECOND/COMTHIRDNCB 60 form, 1-14

collateral equipage, 1-13

collateral equipage custodian, 1-13 to 1-16

component collateral equipage, 1-13

dispatcher, 1-3

dispatcher logs, 1-4 to 1-8

equipment availability, 1-13

equipment cycling, 1-12

equipment request, 1-9, 1-11 to 1-12

equipment status board, 1-3 to 1-4

fuel operations, 1-16 to 1-17

maintenance field crew operations, 1-18

PM-to-interim repair ratio, 1-12 to 1-13

preventive maintenance, 1-12

tactical collateral equipage, 1-13

tool kit, 1-12

tractor-trailer operations, 1-17

trouble reports file (hard-card file), 1-9

washing of CESE,

yard boss, 1-12

1-12
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W Well drilling supervisor responsibilities, 9-1

groundwater exploration, 9-3 to 9-4
Well development and completion, 9-15 to 9-16

kelly-drive rotary drilling operations, 9-9 to 9-10

Well drilling difficulties, 9-13 to 9-14 mud pits, 9-9

rotary drilling, 9-4 to 9-6
crooked holes, 9-14

rotary drilling bits, 9-9

fishing, 9-15 rotary drilling crew, 9-6 to 9-9

top-head drive rotary well drilling, 9-10 to 9-13
recovery of stuck drill pipe, 9-14 to 9-15

types of wells, 9-4

Well drilling safety, 9-16 to 9-17 water sources, 9-1 to 9-3
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